Abstract. The road performance prediction models of AC-25 asphalt mixture are established through a large number of road performance test,the road performance of AC-25 asphalt mixture is predicted in the design calculation process.The gradation test prediction models are established to identify the skeleton structure type of asphalt mixture. The asphalt mixture design method based on road performance is proposed on the basis,which makes the asphalt mixture achieve the optimal in the design process and reduce the unnecessary test amount.
Introduction
Asphalt mixture design is one of the important factors that affect the asphalt pavement performance, and good gradation is an important guarantee for high quality road performance. The design work of asphalt mixture is done well is the basis and premise to ensure that the asphalt pavement has good road performance. Aiming at the characteristics of climate, materials and transportation in the northeast region, the design method of asphalt mixture based on road performance is proposed by applying the fractal theory.The AC-25 asphalt mixture design method proposed is discussed in detail.
The raw material performance test
Liaohe petroleum asphalt grade A No.90, which is widely used in the northeast of China.The coarse and fine aggregate of AC-25 mixture use limestone gravel produced by Liaoyang Xiaotun victory quarry. Grade A No.90 road petroleum asphalt and limestone were tested in accordance with the requirements of the road usage.
Road performance test
The 25 groups of AC-25 asphalt mixture were designed by orthogonal test method, and the rutting test, water stability test and low temperature performance test were carried out under the conditions of tire ground pressure0.84MPa. The results of the experiment are shown in table 1.
High temperature performance test
The technical requirements for the dynamic stability of asphalt mixture rutting test are different according to different climate zones and the type of asphalt and mixture in the current specification, Climate zoning in the Northeast of China is belonging to the 2-1 area (hot in summer and severe cold in winter) and 2-2 area (hot in summer and cold in winter), due to the wheel pressure 0.84 MPa was adopted in rutting test, dynamic stability should be reduced from relevant literature to meet greater than or equal to 667 times / mm.Therefore, the high temperature stability of AC-25 mixture with the grading number of 4、10、11、12、15、17、18、20 and 25 can meet the requirements.
Water stability test
The dynamic stability ratio of asphalt mixture was proposed to evaluate the water stability of it.The dynamic stability ratio is defined as the ratio of the dynamic stability of the specimen after freezing thawing cycles and the dynamic stability of non freezing and thawing cycles specimen. the gradation fractal dimension to reduce the amount of test work. The prediction models of the high temperature performance, water stability and low temperature performance are established by applying MATLAB software and analyzing the correlation between the fractal dimension and the evaluation indexes such as dynamic stability, dynamic stability ratio and low temperature bending failure strain, the road performance prediction models of asphalt mixture are recommended through multiple model comparison. They are shown in table 3. The fractal parameters ranges for AC-25 asphalt mixture meeting the road performance requirements The rutting test results of meeting the above high temperature stability requirements in the Northeast of China and the corresponding fractal dimension are summarized in Table 1 . The fractal dimension of 25 group gradations meeting asphalt mixture high temperature stability, low temperature performance and water stability were aggregated, the fractal dimension ranges which meet the road performance requirements of asphalt mixture are obtained, the fractal dimension ranges are shown in Table4. 
Using MATLAB programming to get the solution of inequality. The range of fractal dimensions is: Df ≤ 2.3799, D≥-2.8524, Dc is no solution. According to the proposed method, the range of fractal dimension is Df≤2.4192, D≥-2.8524, and Dc is no solution..
In order to avoid the blindness of selecting the fractal dimension in the design process, the fractal dimension ranges which meet the requirements of various performance techniques are proposed .It is suggested that the aggregate gradation fractal dimension D is in the range of 2.4495 ~ 2.6117, the coarse aggregate fractal dimension is in the range of 2.3046~2.5915, and the fine aggregate fractal dimension Df is in the range of 2.3781~2.4192.
Design method of asphalt mixture based on road performance Selection of fractal dimension
On the basis of the preliminary work of the research group, the fractal dimension of gradation meeting the requirements of the high temperature stability, low temperature performance and water stability in Advances in Engineering Research, volume 120 25 group gradation is summarized, the fractal dimension range of meeting asphalt mixture road performance requirements is obtained.
.Aggregate pass rate derivation
The quality distribution of asphalt mixture has fractal characteristics, the quality distribution function of aggregate is shown in the formula (2). If the fractal dimension is known, the pass rate of seives can be calculated and analyzed by the formula (3). When the fractal dimension of the aggregate particle size distribution is calculated by using the nominal maximum size NMPS of aggregate, the formula (3) can be adjusted to the formula（3）. P is the pass rate of the nominal maximum size NMPS, take 90%---100%. D is the fractal dimension of aggregate particle size distribution, which is hereafter referred to as aggregate gradation fractal dimension.
Therefore, it can be infered that the formula (4 can be established when r lies between PCS and NMPS,namely, When r ∈（ PCS , NMPS ),formula (5) is established. 
（5）
Formula, PCS is the size of boundary points of coarse and fine aggregates;NMPS is normal maximum particle sieve size. r min is the smallest particle size;Dc is the coarse aggregate grading fractal dimension which particle size is in the range of NMPS to PCS ,Df is the fine aggregate grading fractal dimension which particle size is in the range of PCS and 0.075mm. As min r tends to 0, and the pass rate of min r is approximately 0, to simplify the formula, the D r − 3 min of the formula (5) and (6) is given up to get the simplified formula, as is shown in formula (7) and (8). When r ∈（ PCS , NMPS )，formula (6) is established. 
（6）
For continuous grading, the particle distributing between 0.075mm and NMPS (nominal maximum size) is a fractal distribution, that is, only a fractal dimension D can describe the distribution of aggregate particles.
Road performance prediction
The high temperature stability, low temperature stability and water stability of GAC-20 mixture were predicted by the performance prediction model established in Table 5 . In the forecast model, the forecast value of each index is calculated by fractal dimension D, Dc and Df. The fractal dimension is reselected in the recommended range if the road performance evaluation index can not meet requirements until the prediction results are satisfied with the performance requirements of the road.
Grading test
According to the previous research results, the correlation model between the fractal volume parameter and the fractal dimension is established to test gradation.The prediction and test are done when the fractal dimension of coarse and fine aggregate meeting the road performance requirements are substituted to these prediction models of coarse aggregate fractal void volume Vco and fractal volume of fine aggregate in coarse aggregate Vf, the coarse aggregate can form an effective framework when coarse aggregate fractal void volume Vco is larger than the fractal volume of fine aggregate in coarse aggregate Vf, the fractal dimension is adjusted to form a skeleton if the skeleton is not formed. The prediction model of fractal volume parameters is shown in table 6. 
Test and Inspection
The high temperature stability, low temperature performance, water stability and other performance of AC-25 asphalt mixture are tested for grading meeting the above steps, the design of the grading is qualified if all the requirements are meet, otherwise, the reasons should be timely found and corrected, or the gradation is redesigned in accordance with the above method steps until the requirements are meet.
Conclusion
Based on the previous work, the design method of AC-25 asphalt mixture based on road performance in Northeast of China was put forward. The fractal dimension for meeting the road performance requirements will be taken as a design parameter by applying the fractal theory and each sieve passing rate is deduced by the fractal dimension. The road performance of AC-25 asphalt mixture can be predicted by using the performance prediction model established, the gradation skeleton structure are test by using the fractal volume parameters prediction model. Finally, the asphalt mixture which meet the predictive road performance requirements was tested to get excellent performance gradation. 
